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(71) We, JALLATTE SJL, a Sodete 
Anonyme (ffg^uiised under the laws of France, 
of 30170 Saint-Hippolyte-DurForti France 
do hetd>y declare the inventioii, for vftdch we 

5 pray tliat a patoot may be granted to us, and 
the xnethod. by which it is to be perfemed, 
to be particularly described in and by the 
following statement: — 
Hie inveodan relates to non^slip soles for 

10 footwear^ particularly but not escdusiydy for 
safety footwear used by workmen, particularly 
on woiksites. 

It is commonly accepted that in order to 
prevent footwear from slipping on a smooth, 

15 greasy or w^ surface the sole must comprise a 
multitude of contact zones whose individual 
surface is as sn^ as possible. 

Thus, when sdes are provided with a series 
of studs whose surface in contact with the 

20 ground is grained, chequered and stnatexl, the 
effective contact surface is gready reduced and 
generally of the order of from 5 to 6 lOOtfas 
of die total surface. 
Finally, it must be em^^iadzed diat up to 

25 the present time attempts made in connection 
with nour^p soles have led to the arrange-- 
meat of blocks or studs in lines transverse to 
the longitudinal axis of the sdes, or in a 
herring-bone arrai^iemei^ 

30 Since^ de^ite all efforts, soles improved in 
this manner are not oompletdy satisfactoay 
from tlie point of view of the s^ety of work- 
men, the applicants, suspecting tliat present 
arrangements correspond more to subjecdve 

35 impressions than to sdeodfic reality, decided 
to search systematically for the best arrango- 



Unfortunaiely, for lack of a testing machine 
accurately measuring the adhesion of a sole 
40 on a smooth surface, the situation remained 
confused until the time when the Institut 
National de la Recherche Sdentifique (INRS) 
constructed a first measuring bench (report Na 
011/RE/A of January 1972 drawn up by 
45 Mesas. Tisserand and Grosdemange). 

This vnxk cleared the way to a omsider- 
able extent for sdudon of ifae problem, and 
in particular made it posable: — 
to detsrroine the nature of the coefiSdeot of 



adherence correcdy characterising die seosar 50 
tion of adherence of a wearer, that is to say 
die dyn^nic coefifident of adherence heiem- 
after designated ^d; 

to inovide a measuring apparatus permit- 
ting comet detenninatioa of the coefificieot fid 55 
on any kind of f ootwear^ and also, with die 
aid of a modificadoi^ on standard test-peoes. 
Nevertheless, die aim ai the INRS was die 
systematic comparison of soles already on the 
market. Since die soles on the maricet were 60 
all based cm the arrangements indicated above^ . 
these oomparative tests could not reveal 
(^liminn arrangementSi 

The Applicants, havii^ had a similar test- 
ing machine constructed, undertook a series 65 
of tests;, hereinafter described, not relating to 
soies alone but also to samples whose geo- 
metrical shape made it possible to elucidate 
general laws regarding the best arrangement 
to be adopted for the shape of the parts of 70 
the sole which are in cootact the ground. 

Accc»:ding to the invention, in a non-slip 
sole for footwear provided with substantiaUy 
rectangular projecting studs or Mocks 
separated by channels eaiendii^ longitudinally 75 
and transversely of die ssAe, the studs or 
blocks have their longitudinal axis substan- 
tiaUy parallel to that of die sole and the ratio 
between the surface of si^>port equivalent to 
the total ground-contacting surface of the 80 
studs or Mocks on the ground, and the prt>> 
iection, when parallel to the ground, the 
contour of the said sole is between 15:100 
and 50:100. 

Advantageously, in a sole of this kind, the 85 
arch zone is reduced to the minimum com- 
patible with comfort by elongation of the heel 
and/or by exten^on of the front surface of the 
sole in the direction of the heel, the enlarged 
portion resulting from this reduction of the 90 
arch zone being provided w\|h studa or blodo 
of the kind set forth above. 

According to a further feature of the inven- 
tion^ die substantially rectangdar studs or 
blocks have rectilinear edges perpendicular to 95 
the direction of disi^cement or dongatioi^ 
diat is to say at least at the shorter sides of 
the rectangles, Adherenoe of the studs or 
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blocks to the gn>und is thereby improved, 
parucularly at low speed. These edges arc 
jweferably as sharp as possible, diat is to say 
^ radius of cutvature of the connection of 

5 the front poctka of the stud or Wock to die 
pomoa in contact witii die ground should be 
as short as possible: 
Finally, tfie surface of die studs or blocks 
^ whidi is in contact widi the ground advai>- 
10 tegBousIy has iix^arity whose grain is so 
fine as to be practically invisible to the naked 
eye For dus purpose it is advisable for the 
maUBoal of which this surface is composed to 
be a microporous foam, of which a plane 
15 section constitutes die surface of contact widi 
tte grcFund. The advantage of this irr^ularity, 
whose efFectiveness has been piVTed by 
c^Jeriments which die Applicants carried oul 
P«*aofy results from die fact diat die 
linear structure permits contact widi the 
ground at numerous but separate points and 
thus contributes towards increasing the actual 
surface in contact with the ground. 

25 ^Q^^^ Specification No. 

^5 59,829 discloses a clog on die sole and/or 
heel of which dieie have been inconxroted 
longitudinal bands or stnqps of a material 
Imvmg greater resistance to wear diao wo«L 
the sole and die heel being so ^ped dbu 
^vi their surface intended to come into contact 
widi the ground is scoaller dian dat of 
sectums parallel to diat surface. This dog 
does not have surfaces in contact the 
ground which project in relation to die sole 
as a whole, and it appears from die descru>- 
tion diat die surface of die wear bands in 
contact widi the groimd increases m propw- 
aon as die sole wears. There is no discus^oa 
A(\ ^L?^ to die gnnmd of diese wear 

tords of die noiwlip character <tf die sole. 
Tbc only advantages ascriBed'tD the dog sde 
are that l(ragitudinal bands ensure better pro^ 
tectioo against wear than omventional trans- 
verse bands, that these bands have better 
45 tensik strengdi dian transverse bands and 
enmil less risk ot catchup on rou^ ground, 
and finally dwt protection during digging 
wa± is better because of the faa that wear 
^ bands are provided under the ardi of die 
50 -dog. The problem dealt with dius has nodi- 
ing in common with the problems whidi tbt 
mventiiRi seeks to solve. 

The invention will ih>w be more fully des- 
cribed with reference to ^ acccmpanyine 
55 drawings, in which: — 

Figure 1 is a blodc diagram of the measur- 
mg apparatus used in the devdopment of die 
. mvention; 

Figure 2 is a diagram showing curves of 
60 coeffident of adherence plotted against 
pTKsure per unit area and rdating to two 
series of measurements made with tilie 
aK»ratus of Figure 1; die curve Gx relates 
to the direction of slip paralld to die larger 
65 dimension of die sample tested and die curve 



Gz to the direction of slip transversdy to the 
larger dimension; 

Figures 3 and 4 diow unpiints of two 
samples; 

Figure 5 is a view from above of a sde in IC 
accordance with the invention; 

Figure 6 is a section on the line VI-— YI 
in Figure 5, and 

Figure 7 is a side view of the bottom 
portiim of a boot or shoe provided with a sole 75 
whose length of arch has been reduced m 
order to obtain maximum benefit of the 
advantages of the Imrenticm. 

Referring to Figure 1, the measuring 
apparatus comprises a plate 1 which is given 80 
a simKoidal movemem: by mechanism 2 \Mdi 
converts rotation into traodatory movement 
A sde or boot C tt> be tested rests on die 
plate 1 and is connected by a rod 3 to a 
force detector m the form of an elastic bar 85 
aiKi stress gauge 4 tending to hold it 
imnurfMle in !^ce. The f wee measured by 
ttegauge is transmittal to an oscillograph 5 
after amplificatioo at 6. The results are photo- 
^aphically recorded at 7, die memory soeen 90 
t.^,.°^*^^8^^ apparatus is com- 
Ideted by an optical dia|dacement detector 8, 
camprisu^ a lamp and light cdl, and a fie- 
xoexa 9. The boots or soles are sub- 
jected to pressiHe iKXcmal to the plane of the 95 
piateL 

The Applicants carried out tests in which 
ootam parameters, such as vulcanisation level, 
ShacB hardness, carbon black coircentratian 

viscwdastic iKoperties were kept die same 100 
and v^ymg only die normal pressure^ for one 
and die same sample. Test-jrieces witii rect- 
angular idief were eKamined. 

A. Tests with variation of pressure 

a) Direction of slip paraUd to die loogi. 105 
mdraal axis of die samj^ (curve G^ in 

CoeflEudent of 
Normal force adherence ud 

0.17 110 
55 ^ 025 
30 kg 029 

b) Duection of slip perpendicular to die 
lopgitudmal aas of die sample (curve GJ: 



Coeffident of 
Normal force adherence ud 
50 kg 0.15 
55 Jcg 0.18 
30 kg 022 



115 



Fpran diese measurements, die curves G^ nn 
and Gs were plotted 

Analyas of die osdUograph traces and of 
these two curves showed: 

a) diat reduction of pressure per square 



centunetre gave rise to an increase of the co- 
effident of adherence .ud; 

b) that, for the same ixessm^ reduction 
of the front-edge lesgdi led to an increase of 
5 the coefficient. 

As a result of diese observations^ the 
Ai^cants subjected to a load of 72 kg: 

1) a sole having striated blocks giving the 
actual imprint Bi ^iguie 3). 
IQ 2) the same sde after the blocks had 
become smoo^ actual unprint Es (Figure 4). 

If S is the ratio between the actual surface 
area dt support on the ground and the area 
of the projection onto die ground of the 
IS apparent omtour of the sole^ the folkNnng 
rcailts are obtained: 



impriflC fii 
imprint Bs 



S= 6:100 
S=18:100 



Thus^ the striation of the blocks of the 
20 iniprint £i leads to a very small surface area 
and consequendy to very hig^ pressures per 
unit area* 

Conversely, in the case of the impriixt Es, 
the surfece of support is much larger and the 

25 pressures are considerably lower. 

Contrary to what is ooaventionally accepted, 
it follows that die use of smoodi blocks 
die coeffident of adherence (sub- 
stantially by 2 in the piesent caseX 

30 Tests nude widi a oompletely smoodi sole 
in die presence damp revealed the fonna- 
tioa of liquid co^^ons whidi abn^y 
reduced die coefficient of adherence to very 
low values, confirming what is well knowi^ 

35 namely that completely smooth sdes are more 
slippery on smoodi, damp ground than sdes 
having snids or blocks. It then remained to 
define the nppex limit of S f which the 
coeffident became stationary and even retro- 

40 gressed. 

It was also necessary to avoid die fomiation 
of a liquid cushion, or even to chaimeJ it 
away and evacuate it. 
The Api^cants then discovered a surprising 

45 factor ^ch is in contradiction with gienerally 
accepted prindples, namdy that the larger 
dimension df the studs or blocks should not 
be locatexi tnansvci^y, as is usually done, but 
should be so located longitudhiaUy that 

50 channds are provided between the studs or 
blodcs. 

The sole (Figure 5) shows studs or 
blocks, such as Px . . . P^, jriiich are spaced 
apart longitudinally and transversdy and 
55 whose width / leaves between them diannds, 
whose width 1 leaves between diem diannds, 
Cat, Ca^ . . . , which permit any cushion of 
liquid to be guided away and evacuated. 
Figure 6 ^ows a stud or block P» (which 
60 dsScrs from die odiers only m respect of its 



dimensions) of die shape of a truncated 
pyramid which tapeis tovrards die gnnmd. To 
give the edges of the free faces of this 
truncated pyramid an aaite or sharp, not 
rounded, character, machining after moulding 65 
may be employed. 

To mcrease the ratio S and consequently 
the coeffident fid, it would be advantageous 
to use an entirdy flat sde, that is without a 
heeL Because of die actual anatomy of the 70 
foot, however, the real stirfaces of pressure 
on the ground would not be substantially 
increased by such a sole. 

The Api^cants, having observed that 
S=50:100 app^ired to constitute the upper 75 
limit above which fid remains unchanged, it 
ai^ieared to be posable to find a solution 
recondling the various data by increasing the 
si^yporting surface in the region of the arch, ^ 
that is to say by bringing the general shape 80 
of the sole doser to that of a dog sde. 

in Figure 7, the traditional arch Kx is 
shora by chain lines^ while die arch Rs 
adopted fen* the purposes of the invention is 
^wn in fdl lines. The incrrase of surface 85 
is evident from the hatched zones separating 
the line Ki and Ks. Studs or blocks of the 
kind described above should be provided in 
this zone. Under the sd^ dpsignfltrid generally 
by 10^ on which an upper 11 is secured in 90 
convetttimial manner (only the lower part of 
the upper is shown), studs or blod:s 12 are 
{novided whidi come into contact with the 
ground U* The shape of these studs or blocks 
is that of the stud or block Ps m Figure 6. 95 

WHAT WE CLAIM IS 

1. A non-dip sde, for footwear, provided 
with sd>5tani3ally rectangular prc^ectii^ 
scuds or Hocks separated by channds extendr 

ti^ .lcragitudittallyand transversdy of the sole^ 100 
wherdn the studs or Uocfcs have their longi- 
tudinal axis sd)stantially paralld to that of. 
the sde and the ratio between die surface of 
support equivalent to the total groimd-oonr 
tacting surface of the studs or blocks on the 105 
ground, and the projection, wbm paralld to 
the groim4 of die cootour of the said sde is 
between 15:100 and 50:100. 

2. A sde according to Claim 1, of which 

the arch zone is reduced to the minimum 110 
compatiUe with comfort by lengthening the 
hed and/or by extending the front surface 
of the sde in the direction of the hed, the 
edaigement of die sde resdting from this 
reduction of the ardi zone bdi^ provided 115 
wilb studs or blocks according to Oaim 1. 

3. A sde according to Qaim 1, wherein 
the substantially rectangular studs or blocks 
have their longer sides substantially paralld 

to die longituchnal axis of the sole, ti»e ratio 120 
between the shorter and longer sides of the 
rectangles being between 2 and 3.5. 

4. A sde according to Qaim 3, wherein 
the studs or blocks have rectilinear edges per- 
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15 



pendicular to the direction of displacement, 
that is at lease at die shorter sides of the said 
rectangles. 

5. A sole according to Qaim 4> wherein 
the said edges are as ^arp as possibly the 
radhis of curvature of the coanection between 
tht front portion of the stud or block and 
the portion in contact with the ground being 
as short as possible: 

6. A sole according to any one of Claims 1 
to 5, wherein the surface of the studs or 
Modes which is in oootact wilh the ground 
has insularities whose grain is sufficfendy 
fine to be practically invisilde to die raked 
eye: 

7. A sole acccading to aahn 6, wherein 
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the material of which it is composed is a 
nuox^Minms material of which a plane section 
constitutes die surface of contact widi the 
ground. 

3 ^ 'W>Ji"Slip sole substantially as herein- 
brfore Ascribed widi reference to Figures 6 
and 7 of die acoompanying drawings. 

9. A safely boot or shoe havmg a soie 
Bcammg to any one at Oaims 1 to 9. 

JENSEN & SON, 
Agents for die Applicants, 
8 Fulwood Hao^ 
High Hblbom, 
London WCIV 6HG. 
Charten^ Patent Agents. 
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